














研 究 方 法
　1．動物とその飼育
　本実験に際し，昭和大学医学部動物実験委員会の
承認を得た．実験動物には体重 500 ～ 550 g の雄性





ル）2 mg を使用し，bFGF（科研製薬）を 50μg


















ハイドロゲル（徐放剤）2 mg に対し bFGF を 50μg と 100μg を混入し，吻合部に貼付した
2群の計 3群について検討した．同薬剤貼付後 3日，5日，7日目に同様の麻酔下で吻合部を
採取し組織学的検査を行った．血管吻合部における修復の評価として，bFGFと VEGF（血管


















た．コントロール群と 2種類の徐放化 bFGF群は 3
















Fig. 3　 Collection of samples at the vascular anasto-
motic sites.
Fig. 1　Exposure of the rat femoral artery.
Fig. 2　 The bFGF-containing slow release preparation 
is immobilized under the vascular anastomotic 
site over the fascia.
Table 1　 Numbers of histological examinations con-
ducted in each group.
3 days 5 days 7 days



























た．Mann-Whitney test では 3，5，7日目ともに徐
放化 bFGF 群はコントロール群に対して有意差を




　50μg 含有徐放化 bFGF 群は，5 日目に VEGF
免疫染色陽性の細胞数が著しく増加し 7日目にも増
加傾向を認めた．100μg では 3 日目より顕著に増
加があり，5，7 日目では 50μg とほぼ同程度の増
加にとどまった．Mann-Whitney test では，3，5，
7 日目ともに徐放化 bFGF群はコントロール群に対
して有意差を認めた．50μg と 100μg の徐放化
bFGF群の間では 3日目のみに有意差を認めた．
考 察
　bFGF（basic Fibroblast Growth Factor）は線維
芽細胞に対する増殖活性を有し，ウシ脳下垂体に存



























に関係なく 1回の治療に 50μg あるいは 100μg の
投与を試みている．よって，われわれは 1つの血管

































Table 2　 The number of cells responding after staining 
for bFGF.



















Table 3　 The number of cells responding to VEGF 
staining.



















Fig. 6　 VEGF staining for bFGF  slow release prepara-
tion containing 100 μg of bFGF （×40） on the 
7th day. The cytoplasm has been stained.
Fig. 4　 bFGF staining for bFGF slow release prepara-
tion containing 100 μg of bFGF （×40） on the 
7th day. Both the cytoplasm and cell nuclei 
have been stained.
Fig. 5　 The number of cells responding after staining 
for bFGF. ☆p＜0.05, a signiﬁcant diﬀerence was 
noted when compared against the control 
group. ※p＜0.05, a significant difference was 
noted between the 50 and 100 μg groups on 
the 3rd day.
Fig. 7　 The number of cells responding to VEGF stain-
ing. ☆p＜0.05, a signiﬁcant diﬀerence was noted 
when compared against the control group.※p＜
0.05, a signiﬁcant diﬀerence was noted between 






験結果では，徐放剤貼付 3日目で bFGF 100μg 含
有群が 50μg 含有群より bFGF，VEGF ともに細
胞数が高値を示し，Mann-Whitney test においても
有意差を認めた．以上より血管吻合部 3日目より吻
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EFFECT OF A BFGF SLOW-RELEASE PREPARATION ON VASCULAR  
ANASTOMOTIC SITES OF THE RAT FEMORAL ARTERY
Masatoshi HASHIKAWA, Toshiya YOKOYAMA,  
Satoshi KADOTA and Yoshiaki HOSAKA
Department of Plastic and Reconstructive Surgery,  
Showa University School of Medicine
　Abstract 　　 Basic ﬁbroblast growth factor （bFGF）-containing agents are used at a number of insti-
tutions to aid in healing wounds.  bFGF causes migration and proliferation of vascular endothelial cells 
and vascular smooth muscles ; however, there have been no reports on the eﬀects of bFGF on vascular 
anastomotic sites, as observed through histological presentations.  For reconstruction of the extremities, 
in particular the ﬁngers and palms, early rehabilitation is important for functional recovery ; and early 
restoration of the vascular anastomotic sites plays an essential role.  In the current study, a slow-release 
hydrogen gel preparation containing bFGF was used to determine the process of recovery at vascular 
anastomotic sites.  Following sedation with ether, rats underwent intraperitoneal anesthesia using pento-
barbital sodium （30 mg/kg）.  The femoral artery was exposed, transected and anastomosed using a 10-0 
nylon suture.  The animals were assigned to one of the following 3 groups : vascular anastomosis only 
（the control group） or either of the 2 groups with anastomotic sites treated with bFGF （50 or 100 μg） 
contained in 2 mg of a hydrogen gel （a slow-release preparation）.  For histological examination, tissue 
samples were obtained under the above-described anesthetic procedure 3, 5 and 7 days after application 
of the agent.  To evaluate recovery at the vascular anastomotic sites, 2 types of immuno-staining （bFGF 
and VEGF） were conducted ; the cells expressing bFGF and VEGF were counted at 3 locations （0.3×0.3 
mm） around these anastomotic sites.  A statistical analysis of these counts was conducted.  The expres-
sions of bFGF and VEGF were signiﬁcant with signiﬁcant diﬀerences between the groups treated with 
the bFGF slow release agent and the control group.  The results of the current study suggest that the 
use of a bFGF slow release agent is eﬀective for early recovery at vascular anastomotic sites.
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